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METHOD AND APPARATUS FOR DISCONNECTING A BATTERY 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is related to commonly owned and assigned 
United States patent applications serial numbers 09/667,095, 09/667,332 and 
09/666,581 each being filed on September 21, 2000 respectively, the contents of 
which are incorporated herein by reference thereto. 



TECHNICAL FIELD 

The present invention relates to vehicle batteries. In particular, 
the present invention provides a method and apparatus for disconnecting the 
battery in event of a crash. 



BACKGROUND OF THE INVENTION 

Motor vehicles, such as cars, marine vessels, trucks and the like 
almost universally include a battery that is used for engine ignition. The battery 
is also electrically connected to other electrical loads in the vehicle, such as 
hazard lights, radios, running lights, etc. If the vehicle is involved in an accident 
or severe collision it is desirable to disconnect the battery from the electrical 
system. 
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SUMMARY OF THE INVENTION 

A method and apparatus for determining whether a vehicle has 
been involved in a crash. The apparatus disconnects a battery of the vehicle 
from any electrical loads. 

A battery provided with a detection and switching mechanism. 
The detection and switching mechanism determines whether the battery and or 
the vehicle it is associated with has been involved in an accident. If so, the 
switching mechanism disconnects the battery from any electrical loads. 

A battery detection and switching mechanism wherein the 
detection and switching mechanism is integral with the battery and determines 
whether the battery and/or the vehicle it is associated with has been involved in 
an accident. If so, the switching mechanism prohibits the battery from 
supplying any current. 

The above-described and other features and advantages of the 
present invention will be appreciated and understood by those skilled in the art 
from the following detailed description, drawings, and appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a block diagram of an exemplary embodiment 

of the invention; 

Figure 2 illustrates an exemplary embodiment of a simplified 

battery disconnect system; and 
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Figure 3 is a flowchart illustrating portions of a command 
sequence employed by a control algorithm utilized in an exemplary embodiment 
of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The purpose of the battery protection system is to disconnect the 
battery from the vehicle's electrical system in the event of a crash or collision. 
The battery disconnect system only requires electrical connections at the battery 
terminals. No other electrical connections are required. 

An accelerometer provides a signal to a microprocessor that will 
respond by commanding a FET array to turn off. The accelerometer is 
positioned to provide an input to the microprocessor instructing the battery to be 
disconnected from its electrical loads. The microprocessor software will inhibit 
a reconnection from occurring after a crash has occurred. One possible way to 
turn the FET array back on in this case is to turn the battery protection system 
off and then back on with the manual on/off switch. 

The FET gate control operates when the software determines that 
the FET array should be turned on (battery connected) or off (battery 
disconnected). The microprocessor commands a circuit that drives the gates of 
the FET array either pulling them high or pulling them to ground. 

The manual switch and/or switch override is mounted on the case 
of the physical embodiment of battery protection system is used to power- 
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up/down the battery protection system. All loads presented to the battery are 
removed when the switch is in the off position, except for the FET array leakage 
current. The switch off position would be selected when the car is to be in long- 
term storage, because it virtually eliminates the vehicle parasitic load from the 
5 battery, which can be 20mA or more with the vehicle parked. Vehicle parasitic 
load can disable cranking ability in as little as two months. 



Figure 1 is an exemplary embodiment of a complete battery 
D protection system 10. A basic element of the battery protection system is the 

JZj 1 0 use of one or more electronic switches (FETs) in parallel that open and 

disconnect the vehicle electrical load under certain commands from the battery 
s protection system. The advantage of an electronic switch over electrically 

Sssfr 

fli controlled mechanical switches is freedom of arcing under high current 

Z : conditions. Mechanical switches are also subject to contamination from 

1 5 environmental conditions that exist within a vehicle engine area. 



Figure 1 illustrates an exemplary embodiment of battery 
protection system 10. The positive terminal of a battery 12 is connected to an 
input of a circuit board (not shown) of battery protection system 10. In 
20 addition, the positive terminal of battery 12 is also connected to the drain 
connections of a FET array 14. FET array 14 consists of a plurality of 
electronic switches (FETs) or gates. There are four such FETs in the exemplary 
embodiment since a single FET is not capable of handling the current load. 
However, and depending upon the current load or anticipated current load, 



DP-302274 



5 



fewer or more FETs may be used in array 14. Moreover, and if a single FET is 
capable of carrying the anticipated current load, a single FET can be used. 

The sources of the FETs are connected to a vehicle load 16. In 
5 addition, the gates of array 14 are coupled to the output of a gate drive circuit or 
FET driver 18. Vehicle load 16 is also connected to a load sense input 20 of the 
battery protection system. The battery protection system only requires three 
connections to the automobile wiring. This permits the battery protection 
system to be mounted onto the terminals of a battery with the positive connector 
1 0 of the load being connected to the output of the battery protection system. The 
output is electrically at the junction of the source terminals of the FETs and the 
junction noted as 20 in Figure 1. 

Fundamentally, the system provides a switch between the 
15 positive terminal of the battery and the load. The FET gate signals are such that 
for a given battery and load condition, the FETs are opened thus disconnecting 
the battery. It is important to note that resistor 22 is in parallel with the FET 
source and drain connections such that when the FETs create an open condition, 
a small amount of current less than 2 milli-amperes flows from the battery 
20 through the load. An exemplary value of the resistor is 6Kohms. When the 

FETs are open, a change on the load will appear as a voltage change on the load 
sense input 20. An amplifier 24 provides the voltage change to an interrupt 
input of a microprocessor 26. 
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An exemplary microprocessor is the 16C73 microprocessor 
made by Microchip Corporation. Of course, other similar microprocessors are 
contemplated for use in the battery disconnect system. 

The battery protection system has an ON/OFF switch 46 and a 
switch override transistor 40 in conjunction with microprocessor 26. When 
switch 46 is closed, the battery voltage is connected to a 5 volt regulator 48 that 
provides power to the circuitry of the system. In addition, it provides the 
battery voltage to a voltage divider 50 that is coupled to a VBAT input of the 
microprocessor, which converts the DC voltage to a digital signal representative 
of the battery voltage. An output 52 of microprocessor 26 provides a switch 
override function. 

With the availability of large-scale integration it is likely that 
most of the circuitry involved with the battery protection system may be 
included within a single integrated circuit. The system may include one circuit 
board housing the control circuitry and a separate circuit board holding the FET 
switches. The entire unit may be packaged so that it can be mounted on the 
battery itself. 

An accelerometer 60 provides in input to microcontroller 26 
indicating that the vehicle is experiencing a collision or crash. Accelerometer 
60 is similar to accelerometers used to provide signals to deploy safety restraint 
systems such as air bags. 
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A simplified embodiment of the circuitry illustrated in Figure 1 
is shown in Figure 2 as 1 10. This limited circuitry illustrates an embodiment 
that is limited to prevention of the deleterious effects from short circuits within 
the vehicle load 116 which may be caused by a vehicle crash. In this 
embodiment, the circuitry is limited to the FET switches of array 1 14, a 
regulated power supply 1 18, a High Current detector Differential Amplifier 122, 
a Latching Integrated Circuit 121, and a FET Gate Drive Circuit 120. 

An accelerometer 160 provides a signal to the FET driver 
instructing the FET array to open in event of a collision. The input will the gate 
drive circuit 120 to apply "ground" to the gates of the FET switches of array 
114. This will cause the FET switches of array 1 14 to open, disconnecting the 
battery from the load. 

There is no requirement for an additional wire to be connected 
from the ignition key switch and/or the hazard switch to the smart battery 
electronics. This is particularly advantageous in aftermarket applications 
wherein access to the automobile electronics is very limited. In addition, this 
method also allows the detection system to be installed with a reduced labor and 
component cost as opposed to other signal sensing devices. 

While the invention has been described with reference to a 
preferred embodiment, it will be understood by those skilled in the art that 
various changes may be made and equivalents may be substituted for elements 
thereof without departing from the scope of the invention. In addition, many 
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modifications may be made to adapt a particular situation or material to the 
teachings of the invention without departing from the essential scope thereof. 
Therefore, it is intended that the invention not be limited to the particular 
embodiment disclosed as the best mode contemplated for carrying out this 
invention, but that the invention will include all embodiments falling within the 
scope of the appended claims. 



